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Combinations Comprisina an Antidiarrheal Agent and an Epothilone or an Epothilone 
Derivative 

The invention relates to a pharmaceutical combination which comprises (a) an antidiarrheal 
agent, in particular, a dipeptidyipeptidase - IV*(DPP-IV) inhibitor, (b) an epothilone derivative 
of formula I, and optionally at least one pharmaceutically acceptable carrier for simulta- 
neous, separate or sequential use, in particular for the treatment of a proliferative disease, 
especially a solid tumor disease; a pharmaceutical composition comprising such a 
combination; the use of such a combination for the preparation of a medicament for the 
treatment of a proliferative disease; a commercial package or product comprising such a 
combination as a combined preparation for simultaneous, separate or sequential use; and to 
a method of treatment of a warm-blooded animal, especially a human. 

The microtubule-stabilizing effect of epothllones was first described by Bollag et aL, Cancer 
Research 55, 1 995, 2325-33. A suitable treatment schedule of different types of tumors, 
especially tumors which are refractory to the treatment by other chemotherapeutics, in 
particular TAXOL™, is described in WO 99/43320. 

The present invention pertains to a combination, such as a combined preparation or a 
pharmaceutical composition, which comprises (a) an antidiarrheal agent and (b) an 
epothilone derivative of formula I 



in which compound A represents O or NRn, wherein Rn is hydrogen or lower alkyi, R is 
hydrogen or lower alkyI, and Z Is O or a bond, in which the active ingredients (a) and (b) are 
present in each case In free fomi or In the form of a pharmaceutically acceptable salt and 




(I) 
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optionally at least one pharmaceutically acceptable carrier; for simultaneous, separate or 
sequential use. 

A compound of formula I wherein A represents 0, R Is hydrogen and Z is O Is known as 
epothilone A; a compound of formula I wherein A represents O, R is methyl and Z is 0 is 
known as epothilone B; a compound of fonnula I wherein A represents O, R is hydrogen and. 
Z is a bond is known as epothilone C; a compound of fonmula I wherein A represents O, R is 
methyl and Z is a bond is known as epothilone D. * 

The term "a combined preparation", as used herein defines especially a "kit of parts" in the 
sense that the combination partners (a) and (b) as defined above can be dosed 
independently or by use of different fixed combinations with distinguished amounts of the 
combination partners (a) and (b), i.e., simultaneously or at different time points. The parts of 
the kit of parts can then, e.g., be administered simultaneously or chronologically staggeredi 
that is at different time points and with equal or different time intervals for any part of the kit 
of parts. The ratio of the total amounts of the combination partner (a) to the combination 
partner (b) to be administered in the combined preparation can be varied, e.g. in order to 
cope with the needs of a patient sub-population to be treated or the needs of the single 
patient based on the severity of the diarrhea that the patient experiences. 

The present invention especially relates to a combined preparation, which comprises (a) one 
or more unit dosage forms of an antidiarrheal agent and (b) one or more unit dosage forms 
of an epothilone derivative of formula i, especially epothilone B. 

The antidiarrheal agent is administered to prevent, control or eliminate diarrhea that Is 
sometimes associated with the administration of epothilones, especially epothilone B. Thus, 
the present invention also relates to a method of preventing or controlling diarrhea 
associated with administering an epothilone derivative of fomoula I, which comprises 
administering an effective amount of an antidiarrheal agent to the patient receiving treatment 
with the epothilone derivative. 

The term "solid tumor" especially means breast cancer, ovarian cancer, cancer of the colon 
and generally the Gl tract, cennx cancer, lung cancer, in particular small-cell lung cancer, 
and non-small-cell lung cancer, head and neck cancer, bladder cancer, cancer of the 
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prostate or Kaposi's sarcoma. The present combination inliibits the growth of solid tumors, 
but also liquid tumors. Furthermore, depending on the tumor type and the particular 
combination used a decrease of the tumor volume can be obtained. The combinations 
disclosed herein are also suitable to prevent the metastatic spread of tumors and the growth 
or development of micrometastases. 

The structure of the active agents identified by code nos., generic or trade names may be 
taken from the actual edition of the standard compendium The Merck \n6eyC or from 
databases, e.g. Patents International (e.g. IMS World Publications). The corresponding 
content thereof is hereby incorporated by reference. 

It will be understood that references to the combination partners (a) and (b) are meant to 
also include the pharmaceutically acceptable salts. If these combination partners (a) and (b) 
have, for example, at least one basic center, they can form acid addition salts. Corres- 
ponding acid addition salts can also be formed having, if desired, an additionally present 
basic center. The combination partners (a) and (b) having an acid group (for example 
COOH) can also form salts with bases. The combination partner (a) or (b) or a 
pharmaceutically acceptable salt thereof may also be used in form of a hydrate or include 
other solvents used for crystallization. 

Epothilone derivatives of formula I wherein A represents O or NRn, wherein Rn is hydrogen 
or lower alkyi, R is hydrogen or lower alkyi and Z is O or a bond, and methods for the 
preparation of such epothilone derivatives are in particular generically and specifically 
disclosed in the patents and patent applications WO 93/10121, US 6,194,181, WO 98/25929, 
WO 98/08849, WO 99/43653, WO 98/22461 and WO 00/31247 in each case In particular in 
the compound claims and the final products of the working examples, the subject-matter of 
the final products, the phamiaceutical preparations and the claims is hereby incorporated 
into the present application by reference to this publications. Comprised are likewise the 
corresponding stereoisomers as well as the corresponding crystal modifications, e.g. 
solvates and polymorphs, which are disclosed therein. 

The transformation of epothilone B to the Corresponding lactam is disclosed in Scheme 21 
(page 31 , 32) and Example 3 of WO 99/02514 (pages 48 - 50), The transformation of a 
compound of fonmula I which is different from epothilone B into the con'esponding lactam 
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can be accomplished analogously. Corresponding epothilone derivatives of formuia I 
wherein Rn is lower alley! can be prepared by methods known in the art such as a reductive 
alleylation reaction starting from the epothilone derivative wherein Rn Is hydrogen. 

Epothilone derivatives of formula I, especially epothilone B, can be administered as part of 
pharmaceutical compositions which are disclosed in WO 99/39694. 

In a specific embodiment, the epothilone derivative is a compound of formula I in which 
compound A represents O or NRn, wherein Rn is hydrogen or lower alkyi, R is hydrogen or 
lower alkyI, and Z is O or a bond. 

In the epothilone derivative of fonmula I preferably A represents 0, R is lower alkyi, e.g. ethyl 
or, most preferably, methyl and Z is preferably O. 

Antidian-heal agents and protocols for their administration are known to those skilled in the 
art. Antidiarrheal agents suitable for use in the inventive methods and compositions include, 
but are not limited to, natural opioids, such as tincture of opium, paregoric, and codeine, 
synthetic opioids, such as diphenoxylate, difenoxin and loperamide, bismuth subsalicylate, 
lanreotide, vapreotide and octreotide, motilin antagonists, C0X2 Inhibitors like celecoxib, 
glutamine, thalidomide and traditional antidiarrheal remedies, such as kaolin, pectin, 
berberine and muscarinic agents. In one embodiment of the invention, the antidiarrheal 
agent Is selected from codeine, tincture of opium, paregoric, diphenoxylate, difenoxine and 
loperamide. In another embodiment of the invention, the antidiarrheal agent is selected from 
lanreotide, vapreotide and octreotide. Of these three compounds, octreotide is especially 
preferred. The latter compound or its acetate can be obtained and employed as described in 
US 4,395,403, or, e.g., in the form of its acetate or pamoate as described in US 5,538,739. 
In particular, octreotide can be administered to the patient as marketed under the 
trademarks SANDOSTATIN™ and SANDOSTATIN LAR™ 

The antidiarrheal agent employed In the present invention can also be a DPP-IV inhibitor. 
DPP-IV Inhibitors are known In the art for the treatment of diabetes. Protocols for their 
administration in the treatment of diabetes are known to those skilled in the art. However, in 
the present invention the DPP-IV Inhibitor functions to prevent and/or control dian-hea that is 
sometimes associated with the administration of epothilone derivatives. 
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DPP-IV is responsible for inactivating GLP-1. More particularly. DPP-IV generates a GLP-1 
receptor antagonist and thereby shortens the physiological response to GLP-1. GLP-1 is a 
major stimulator of pancreatic insulin secretion and has direct beneficial effects on glucose 
disposal. 

The DPP-IV Inhibitor can be peptidic or non-peptidic. Preferably, the DPP-IV inhibitor is non- 
peptidlc. 

Preferably, DPP-IV Inhibitors are employed in the present invention which are generically 
and specifically disclosed in WO 98/19998, DE 196 16 486 A1, WO 00/34241 and WO 
95/15309, in each case in particular in the compound claims and the final products of the 
working examples, the subject-matter of the final products, the pharmaceutical preparations 
and the claims are hereby incorporated into the present application by reference to these 
publications. DPP728 and LAF237 are specifically disclosed in Example 3 of WO 98/19998 
and Example 1 of WO 00/34241, respectively. A further suitable DPP-IV inhibitor of formula 
VI (see below) is specifically described in Diabetes 1998, 47, 1253-1258. DPP728 can be 
formulated as described on page 20 of WO 98/19998. 

N-Peptidyl-O-aroyI hydroxylamines, e.g. of formula VII or Vila (see below), and their 
preparation are described by H.U. Demuth et al. in J. Enzyme Inhibition 1988, Vol. 2, pages 
129-142, especially on pages 130-132. 

Unless stated otherwise in the present disclosure organic radicals designated "lower" contain 
not more than 7, preferably not more than 4, carbon atoms and the following expressions 
have the meanings as given below: 

Halogen represents preferably fluoro, chloro or bromo. 

Lower alkyi is, if not stated othenwise, preferably ethyl or, most preferably, methyl. (Ci^)Alkyl 
Is branched or preferably unbranched alkyI, preferably lower alkyI, e.g. methyl or ethyl. 

Lower alkylene is preferably methylene, ethylene or propylene. It can be unsubstituted or 
substituted e.g. by hydroxy. 
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Lower alkoxy is preferably methoxy or ethoxy. (C2^)Alkoxy is e.g. ethoxy or propoxy. 

CycloalkyI is e.g. Ca-Ciacycloalkyl, preferably cyclopropyl, cyclobutyl, cyclopentyl, cycloliexyl, 
cycloheptyl or cyclodecyl; or bicycloalkyi such as bicycloheptyl. Cycloalkenyl Is preferably 1- 
cyclohexenyl, 2-cyclohexenyl, 3-cyclohexenyl, 1-cyclopentenyl or 1-cyclopentenyL 

(Ci^)Hydroxyalkyl is e.g. 3-hydroxypropyl, 1-hydroxyethyl or hydroxymethyl. 

CrCe-AlkylenimIno which is unsubstituted or substituted by one or two lower alkyi groups is, 
for example, pyrrolidinyl, methylpyrrolidinyl, 1-piperidinyl, 2-piperidinyl, 3-piperidinyl, 2- 
methyl-1-piperidinyl or hexamethylenimino. Preferably, C4-Ce-alkylenimino Is 1-plperidinyl. 

A [3.1 .1]bicyclic carbocyclic moiety optionally substituted as defined above preferably is 
bicyclo[3.1.1]hept-2-yI optionally disubstituted in 6-position with methyl, or bicyclo[3.1.l]- 
hept-3-yl optionally trisubstituted with one methyl in 2-position and two methyl groups in 6- 
position. A [2.2.1 ]bicyclic carbocyclic moiety optionally substituted as defined above 
preferably is bicycIo[2.2.1]hept-2-yl. 

Aryl comprises preferably 6 to 12 carbon atoms and Is e.g. phenyl, tolyl or naphthyl, each of 
which can be substituted e.g. by lower alkyI or halogen. 

Tlie tenn "heteroaryl" refers to an aromatic heterocyclic radical selected, for example, from 
the group consisting of pyn^olidinyl, pyrrolyl, pyrazolyl, oxetanyl, pyrazolinyl, imidazolyl. 
innldazoiinyl, imidazolidinyl, oxazotyl, oxazolidinyl, isoxazolinyl, Isoxazolyl, thiazolyl, 
thiadiazolyl, thiazolidinyl, isothiazolyl, isothiazolidinyl, furyl, tetrahydrofuryl, thienyl, 
oxadiazolyl, piperidinyl, piperazinyl, azepinyl, 4-plperidinyl, pyridyl, pyrazinyl, pyrimidinyl, 
pyridazinyl, tetrahydropyranyl, morpholinyl, thiamorphollnyl, thiamorpholinyl sulfoxide, 
thiamorpholinyl sulfpne, 1 ,3-dioxolane, indolyl, benzothlazolyl, benzoxazolyl, benzothienyl, 
quinuclidinyl, quinolinyl, tetrahydroisoquinolinyl, isoqulnolinyl, benzimidazolyl, benzopyranyl, 
indolizinyl, benzofuryl, chromonyl, coumarinyl, benzopyranyl, cinnolinyl, quinoxalinyl, 
indazolyl, pyn-olopyridyl, furopyridinyl, dihydrobenzoisothiazolyl, dihydroisoindolyl, 
dihydroquinazolinyl and tetrahydroquinazolinyl. 
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Preferred DPP-IV inhibitors are N-(N -substituted glycyl)-2-cyanopyrrolidines represented by 
formula (I), 




(I) 



wtierein R is: 

a) RiRiaN(CH2)m- wherein 

Ri Is a pyridinyl or pyrimidinyl moiety optionally mono- or independently disubstituted with 
lower alkyi, lower alkoxy, halogen, trifluoromethyl, cyano or nitro; or phenyl optionally 
mono- or independently disubstituted with lower alkyI, lower alkoxy or halogen; 

Ria is hydrogen or (Ci.8)alkyl; and 

m is 2 or 3; 

b) (C3.i2)cycloa[kyl optionally monosubstituted in the 1 -position with (Ci^)hydroxyalkyl; 

c) R2(CH2)n- wherein either 

R2 is phenyl optionally mono- or independently di- or independently trisubstituted with 
lower alkyI, lower alkoxy, halogen or phenylthio optionally monosubstituted in the 
phenyl ring with hydroxymethyl; or Is (Ci^)alkyl; a [3,1 .llbicycllc carbocyclic moiety 
optionally mono- or plurisubstituted with (Ci^)alkyl; a pyridinyl or naphthyl moiety 
optionally mono- or independently disubstituted with lower alkyI, lower alkoxy or 
halogen; cyclohexene; or adamantyl; and 

n is 1 to 3; or 

R2 is phenoxy optionally mono- or independently disubstituted with lower aikyi, lower 

alkoxy or halogen; and 
n is 2 or 3; 

d) (R3)2CH(CH2)2- wherein each R3 independently is phenyl optionally mono- or 
independently disubstituted with lower alkyI, lower alkoxy or halogen; 

e) R4(CH2)p- wherein R4 is a-oxopyn'olidinyl or (C2^)alkoxy and 
p is 2 to 4; 

f) isopropyl optionally monosubstituted in 1 -position with (Ci^)hydroxyalkyl; 

g) R5 wherein R5 Is: Indanyl; a pyrrolidinyl or piperidinyl moiety optionally substituted with 
benzyl; a [2.2.1]- or [3.1.1]bicyclic carbocyclic moiety optionally mono- or plurisubstituted 
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with (Ci^)alkyl; adamantyl; or (Ci^)alkyl optionally mono- or independently plurisubstituted 
with hydroxy, hydroxymethyl or phenyl optionally mono- or independently disubstituted 
with lower alkyl, lower alkoxy or halogen; 

h) a substituted adamantyl 

in free form or in acid addition salt form. 

In a preferred embodiment of the invention, the N-(N -substituted glycyl)-2-cyanopyrrolidine 
is represented by formula (I), wherein 
R is Ri RiaN(CH2)m- wherein 
Ri is a pyridlnyl or pyrimldinyl moiety optionally mono- or independently disubstituted vwth 
lower alkyl, lower alkoxy, halogen, trifluoromethyl, cyano or nitro; or phenyl optionally 
mono- or independently disubstituted with lower alkyl, lower alkoxy or halogen; 
Ria is hydrogen or (Ci^)alkyl; and 
m is 2 or 3; 
in free form or in acid addition salt form. 

More preferably, the N-(N'-substituted glycyl)-2-cyanopyrrolidlne is represented by fomiula 
(I), wherein 

R is RiRiaN(CH2)m- wherein 

Ri Is a pyridlnyl moiety optionally mono- or independently disubstituted with lower alkyl, 
lower alkoxy, halogen, trifluoromethyl, cyano or nitro; 

Ria is hydrogen or (Ci^)alkyl; and 

m is 2 or 3; 
in free fonm or in acid addition salt form. 

Most preferably, the N-(N -substituted glycyl)-2-cyanopyrrolidine of fonmula I Is (S)-1-{2-[5- 
cyanopyridin-2-yl)amlno]elhyl-amlnoacetyl}-2-cyano-pyrrolidlne (DPP728) or (S)-1-I(3- 
hydroxy-1 -adamantyl)amino]acetyl-2-cyano-pyrrolldine (LAF237). 

In another prefen'ed embodiment, the DPP-IV inhibitor is selected from the compounds of 
formulae II, III, IV andV: 



A-B 



(formula II, groups Q1 and G2) 
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— A-B 

(0 (formula III, group G3) 

\e — A-B 

A-B 

/ 

(0 (formula IV, group G3) and 

^ A-B 



8 — A"B (formula V, group G3) 

1 _A-B 



where B is 

— Y X 

K 

f is 1 or 2; 
g is 0, 1 or 2; 

X is CH2. O, S, SO, SO2, NH or NRai where Rai is lower alkyl (Ci to Cq); 

-Y is -N. -CH or (when the -CO group of A is replaced with -CH=: or -CF=:); 

Ra is H, CN, CHO. B(0H)2, PO3H or an ester thereof. CC-Ray, or CH^N-Roa where Rar is 

H, F, lower ail<yl (Ci to Ce), CN, NO2, ORog, C02Ra9 or CORog; Rog is lower alkyl (Ci to 

Ce); Rote is Ph, OH, ORog, OGORog or OBn; A is attached to Y; 
and wherein for the group G1 compounds 

(a) when Ra is H, A is an a-amino-acyi group derived from an a-amino-acid bearing a 
cycloaliphatic side-chain or is a p-amino-acyl group of general fonnula 



^CH-NHg 



CH-CO- 



where h is 1 to 6, the ring in either case optionally having unsaturation and/or heteroatom 
substitution; 
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(b) when Ra is CN, CC-Ray, or CH=N-Ra8, A is as defined at (a) and in addition may be 
derived from any L-a-amino acid bearing a lipophliic side-chain; 

(c) and when Ra is CHO or B(0H)2, A is a p-amino-acyl group as defined under (a); 
for the group G2 compounds, Ra is H, CN, C=C-Ra7 or -CH=N-Rae and A Is 



where a is 1 - 5; is -G-(CH2)b-(Rcc4)q-Ra3; G is O, NH or NIVIe; b is 0 - 12; q is 0 - 5; 
is with G 9t O; Ra4 is Z-NH-(CH2)c- or NH-Z-(GH2)c- where cIs 1 - 12 and Z is CO. CH2 
or SO2; Roa is CO2H or an ester thereof. CONH2, CONHNH2, CONRasRoe, 
CONHNRosRae, PO3H or an ester thereof. SO3H. SO2NH2. S02NRa5Rae, OH, ORos, 
substituted or unsubstituted aryl or heteroaryl, NH2, NRogRote, NHCOgRos, 
NHSOaNRogRae. NHCORog, NH-SOaRog. NH-CH(:NRa5)NRa5Ra6. NHCONHRasRog, 
sugar, CO-aminosugar, NHCO-aminosugar or -NHCS-aminosugar; and Ros and Roe are 
independently selected from H and lower allcyl, fluoroalkyi and cycloalkyi group of up to 8 
atoms and aryl, heteroaryl and ail<yl heteroaryl groups of up to 1 1 atoms or Ros and Roe 
may together comprise a chain (C3 to Cs); or is 



(0 




or 





H 



H 




H 



H 



or 



where Raio is H or Me, the ring may contain more heteroatoms, E is J-(CH2)b-(Ra4)q-Ra3, J = 
CO, CH2 or SO2, and a, b, q, Roa and Ra4 are as defined under (i); or is 
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O, 




0, 




OL 



(iii) 



or 



where Ra2 is H or Me, the ring may contain one or more heteroatoms, and L is (CH2)(r{C0)r 
(CH2)b-(Ra4)q-Rct3 or (CH2)e-NRaio-(CH2)b-(Ra4)q-Ra3 where r is 0 or 1 , d is 0 - 4, e is 2 - 4, 
and b, q, Roq and Ra4 are as defined under (i); 

and for the group G3 compounds, each B may have any identity defined therefor above, 

each A may be chosen from any group G2 structure (i), (il) or (ill) above with the terminal 

groups Ros in the A residues replaced with a shared group -e-co-e- or -e-e- or -a>, and e and <o 

are selected independently from CH2, O, NH. CO, S, SO2, Ph and NHMe; 

and wherein in groups G2 and G3 at least one CH2 group in a chain may be replaced by a 

bioisostere thereof or any amide group which connects A and B in a group G1 , G2 or G3 

compound or which is in a side-chain of A in a Group G2 or G3 compound may be replaced 

by an amide bioisostere, 

in free form or in acid addition salt form. 

In another preferred embodiment, the DPP-IV inhibitor is a compound of fomaula VI 



in free fomn or in acid addition salt form. 

In a further preferred embodiment, the DPP-IV inhibitor is a N-peptidyl-O-aroyI hydroxyl- 
amine or a phamiaceutically acceptable salt thereof. AroyI is, for example, naphthylcarbonyl; 
or benzoyl which is unsubstituted or mono- or disubstituted, for example, by lower alkoxy, 
lower alkyi, halogen or, preferably, nitro. The peptldyl moiety comprises preferably two a- 




H 



0 



(VI) 
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amino acids, e.g. glycine, alanine, leucine, phenylalanine, lysine or proline, of which the one 
attached directly to the hydroxylamine nitrogen atom is preferably proline. 

Preferably, the N-peptidyl-O-aroyI hydroxylamine is a compound of formula VII 




wherein 
j is 0, 1 or 2; 

R8i represents the side chain of a natural amino actd; and 
R£2 represents lower alkoxy, lower alkyi, halogen or nitro; 
or a pharmaceutically acceptable salt thereof. 

In a very preferred embodiment of the invention, the N-peptidyl-O-aroyI hydroxylamine is a 
compound of formula Vila 




or a pharmaceutically acceptable salt thereof. 

In a highly prefered embodiment, the component (a) DPP-IV inhibitor is (S)-1-{2-[5-cyano- 
pyridin-2-yl)amino]ethyl-amlnoacetyl}-2-cyano-pyrrolidine (DPP728), and the component (b) 
epothilone derivative is epothilone B. 



In another highly preferred embodiment, the component (a) DPP-IV inhibitor is (S)-1-[(3- 
hydroxy-1-adamantyl)amino]acetyl-2-cyano-pyn^olidine (LAF237) and the component (b) 
epothilone derivative Is epothilone B. 
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The present invention especially relates to a combined preparation, which comprises (a) one 
or more unit dosage forms of an DPP-IV inhibitor and (b) one or more unit dosage forms of 
an epothilone derivative of formula I, especially epithilone B. 

A combination which comprises (a) an antidiarrheal agent and (b) an epothilone derivative of 
fonnula I in which compound A represents O or NRn, wherein Rn is hydrogen or lower alkyi, 
R is hydrogen or lower alkyl, and Z is O or a bond, in which the active Ingredients are 
present in each case In free form or in the form of a phamiaceutically acceptable salt and 
optionally at least one pharmaceutically acceptable carrier, will be referred to hereinafter as 
a COMBINATION OF THE INVENTION. 

When the combination partners employed in the COMBINATION OF THE INVENTION are 
applied in the form as marl^eted as single drugs, their dosage and mode of administration 
can take place in accordance with the information provided on the package insert of the 
respective marketed drug in order to result in the beneficial effect described herein, if not 
mentfoned herein othenA^ise. 

The antidiarrheal agent is administered as a preventative measure throughout the cycle or 
as needed when diarrhea occurs. 

In a preferred embodiment of the present invention, the subject receives the epothilone 
derivative of formula I once weekly for several weeks, for example three weeks, followed by 
one or several weeks off and the antidiarrheal agent is administered as a preventative 
measure by pretreating the subject with the antidiarrheal agent before the administration of 
the epothilone derivative begins and continuing administration of the antidiarrheal agent 
throughout the cycles, or by administering the antidiarrheal agent throughout the cycles 
without pretreatment or by administering antidiarrheal agent as needed when diarrhea 
occurs during the cycles, with or without a pretreatment. As an example, when the 
epothilone derivative is administered once weekly for three weeks with one week off, each 
four week interval will be considered one cycle. 

An effective amount of the antidianrheal agent is an amount sufficient to prevent, control, or 
eliminate dlan^hea associated with the administration of an epothilone derivative, especially it 
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is an amount which increases the amount of the epothilone derivative that can administered 
when the diarrhea is the does iimiting toxicity of the epothilone derivative, especially 
epothilone B. 

The COMBINATION OF THE INVENTION can be a combined preparation or a phamna- 
ceutical composition. 

It is one objective of this invention to provide a pharmaceutical composition comprising a 
quantity, which is therapeutically effective against a proliferative disease comprising the 
COMBINATION OF THE INVENTION, i.e., in such pharmaceutical composition the 
combination partners (a) and (b) are administered together in a fixed combination. 

The pharmaceutical compositions according to the invention can be prepared in a manner 
known per se and are those suitable for enteral, such as oral or rectal, and parenteral 
administration to mammals (warm-blooded animals), including man. 

The novel pharmaceutical composition contain, for example, from about 10 % to about 
100 %, preferably from about 20 % to about 60 %, of the active ingredients, Phamnaceutical 
preparations for the combination therapy for enteral or parenteral administration are, for 
example, those in unit dosage forms, such as sugar-coated tablets, tablets, capsules or 
suppositories, and furthermore ampoules. If not indicated othenn^ise, these are prepared in a 
manner known per se, for example by means of conventional mixing, granulating, sugar- 
coating, dissolving or lyophilizing processes. It will be appreciated that the unit content of a 
combination partner contained in an individual dose of each dosage form need not in itself 
constitute an effective amount since the necessary effective amount can be reached by 
administration of a plurality of dosage units. 

In preparing the compositions for oral dosage form, any of the usual pharmaceutical media 
may be employed, such as, for example, water, glycols, oils, alcohols, flavoring agents, 
preservatives, coloring agents; or carriers such as starches, sugars, microcrlstalline 
cellulose, diluents, granulating agents, lubricants, binders, disintegrating agents and the like 
in the case of oral solid preparations such as, for example, powders, capsules and tablets, 
with the solid oral preparations being preferred over the liquid preparations. Because of their 
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ease of administration, tablets and capsules represent the most advantageous oral dosage 
unit form in which case solid pharmaceutical earners are obviously employed. 

In particular, a therapeutically effective amount of each of the combination partner of the 
COMBINATION. OF THE INVENTION may be administered separately, i.e., the components 
may be administered simultaneously or sequentially and in any order. For example, the 
method of treatment of a proliferative disease according to the invention may comprise (I) 
administration of the first combination partner in free or pharmaceuticaliy acceptable salt 
form and (ii) adminstration of the second combination partner in free or pharmaceuticaliy 
acceptable salt form, simultaneously or sequentially in any order, in jointly therapeutically 
effective amounts, preferably in synergistically effective amounts, e.g. in daily dosages 
corresponding to the amounts described herein. The individual combination partners of the 
COMBINATION OF THE INVENTION can be administered separately at different times 
during the course of therapy or concurrently in divided or single combination forms. One 
agents can, e.g., be an enteral formulation and the other can be administered parenterally. 
Furthennore, the term administering also encompasses the use of a pro-drug of a 
combination partner that convert in vivo to the combination partner as such. The Instant 
Invention is therefore to be understood as embracing all such regimes of simultaneous or 
alternating treatment and the term "administering" is to be interpreted accordingly. 

The effective dosage of each of the combination partners employed in the COMBINATION 
OF THE INVENTION may vary depending on the particular compound or pharmaceutical 
composition employed, the mode of administration, the condition being treated, the severity 
of the condition being treated. Thus, the dosage regimen the COMBINATION OF THE 
INVENTION is selected in accordance with a variety of factors including the route of 
administration and the renal and hepatic function of the patient. A physician, clinician or 
veterinarian of ordinary skill can readily detemiine and prescribe the effective amount of the 
single active ingredients required to prevent, counter or arrest the progress of the condition. 
Optimal precision in achieving concentration of the epothilone derivative within the range that 
yields efficacy without toxicity requires a regimen based on the kinetics of the active 
ingredients' availability to target sites. This involves a consideration of the distribution, 
equilibrium, and elimination of the active ingredients. 
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If the the warm-blooded animal Is a human, the dosage of a compound of formula I is 
preferably in the range of about 0.25 to 75, preferably 0.5 to 50, e.g. 2.5, mg/m^ once weekly 
for two to four, e.g. three, weeks, followed by 6 to 8 days off in the case of an adult patient. 

The antidiarrheal agent is preferably administered from one to four times per day according 
to established protocols for the antidiarrheal agent. 

A DPP-IV Inhibitor, if employed. Is preferably administered according to known protocols for 
the treatment of diabetes. Preferably, the dose is in the range from 25 mg to 1000 mg per 
day. 

Moreover, the present invention relates to a method of treating a warm-blooded animal 
having a proliferative disease comprising administering to the animal a COMBINATION OF 
THE INVENTION in a quantity which is therapeutically effective against a proliferative 
disease and which reduces any diarrhea associated with the administration of the epothilone 
derivative. 

Furthermore, the present invention pertains to the use of a COMBINATION OF THE 
INVENTION for the treatment of a proliferative disease and for the preparation of a 
medicament for the treatment of a proliferative disease. 

Moreover, the present invention provides a commercial package comprising as active 
ingredients COMBINATION OF THE INVENTION, together with instructions for 
simultaneous, separate or sequential use thereof in the treatment of a proliferative disease. 

The following Examples illustrate the invention described above; they are not, however, 
intended to limit the scope of the invention in any way. The beneficial effects of the 
COMBINATION OF THE IIWENTION can also be deternilned by other test models known 
as such to the person skilled in the pertinent arL 

Example 1: A human patient suffering from a proliferative disease is treated with 6 cycles of 
epothilone B wherein each cycle consists of a once a week administration of 2.5 mg 
epothilone B as a 5 minute bolus or as a 15 minute bolus for three weeks followed by 14 
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days of rest. Throughout the treatment the patient receives from 2 mg to 16 mg of 
loperamide daily as its hydrochloride salt to control diarrhea. 

Example 2 : A human patient suffering from a proliferative disease is treated with 6 cycles of 
epothilone B wherein each cycle consists of 2.5 mg epothilone B administered as a 5 minute 
bolus once a week for three weeks followed by 14 days of rest. The patient receives up to 
16 mg of loperamide as its hydrochloride salt to dally when diarrhea occurs. 

Example 3: A human patient suffering from a proliferative disease is treated with 6 cycles of 
epothilone B wherein each cycle consists of 2.5 mg epothilone B administered as a 5 minute 
bolus once a week for three weeks followed by 14 days of rest. Throughout the treatment 
the patient receives from one to six 50 mg doses of DPP728 daily to control diarrhea. 

Example 4 : A human patient suffering from a proliferative disease is treated with 6 cycles of 
epothilone B wherein each cycle consists of 2.5 mg epothilone B administered as a 5 minute 
bolus once a week for three weeks followed by 14 days of rest. The patient receives up to 
300 mg of DPP728 daily when diarrhea occurs. 

Example 5: A human patient suffering from a proliferative disease is treated with 6 cycles of 
epothilone B wherein each cycle consists of 2.5 mg epothilone B administered as a 15 
minute bolus once a week for three weeks followed by 14 days of rest. Throughout the 
treatment the patient receives from one to six 50 mg doses of LAP 237 daily to control 
dianrhea. 

Example 6 : A human patient suffering from a proliferative disease is treated with 6 cycles of 
epothilone B wherein each cycle consists of 2.5 mg epothilone B administered as a 5 minute 
bolus once a week for three weeks followed by 1 4 days of rest. The patient receives up to 
300 mg of LAP 237 daily when diarrhea occurs. 
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What is claimed is: 



1. A combination wliich comprises (a) an antldian'heal agent and (b) an epothilone 
derivative of fomnula I 



wherein A represents O or NRn, wherein Rn is hydrogen or lower alkyi, R is hydrogen or 

lower alkyI, and Z is O or a bond, 
In which the active ingredients (a) and (b) are present In each case in free form or In the 

form of a pharmaceutically acceptable salt and optionally at least one phannaceutically 

acceptable carrier; for simultaneous, separate or sequential use. 

2. Combination according to claim 1 comprising an epothilone derivative of fomnula I 
wherein A represents 0, R is lower alkyI or hydrogen and Z is O or a bond. 

3. Combination according to claim 1 or 2, wherein the antidiarrheal agent Is a DPP-IV 
inhibitor. 

4. Combination according to claim 1 or 2, wherein the antidiarrheal agent is a natural opioid, 
a synthetic opioid, bismuth subsalicylate, lanreotide, vapreotide, octreotide, a C0X2 
inhibitor, a motilin antagonist, kaolin, glutamine, thalidomide, pectin or berberine, or a 
pharmaceutically acceptable salt thereof. 

5. A method of preventing or controlling diarrhea associated with administering an 
epothilone derivative of formula I 
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in which compound A represents O or NRn, wherein Rn is hydrogen or lower aikyi, R is 
hydrogen or lower alkyi, and Z is O or a bond, in free form or in the form of a pharma- 
ceutlcaliy acceptable salt, to a patient, which comprises administering an effective amount 
of an antidiarrheal agent to the patient receiving treatment with the epothilone derivative. 

6. The method of claim 5 wherein the epothilone derivative is epothilone B. 

7. A pharmaceutical composition comprising a quantity which is jointly therapeutically 
effective against a proliferative disease of a combination according to any one of claims 1 
to 3 and at least one pharmaceutically acceptable carrier. 

8. Use of a combination according to any one of claims 1 to 4 for the treatment of a 
proliferative disease. 

9. Use of a combination according to any one of claims 1 to 4 for the preparation of a 
medicament for the treatment of a proliferative disease. 



10. Use of an antidiarrheal agent in combination with an epothilone derivative of formula I 
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in which compound A represents O or NRn, wherein Rn is hydrogen or lower allcyl. R is 

hydrogen or lower alkyl. and Z is O or a bond, 
for the preparation of a medicament for the treatment of a proliferative disease. 

11. A commercial package comprising (a) an antidiarrheal agent and (b) an epothilone 
derivative of formula I 




O OH O 



wherein A represents O or NRn, wherein Rn is hydrogen or lower alkyi, R is hydrogen or 

lower alkyi, and Z is O or a bond, 
together with instructions for simultaneous, separate or sequential use thereof in the 

treatment of a proliferative disease. 

12, A combined preparation, which comprises (a) one or more unit dosage forms of an 
antidiarrheal agent and (b) one or more unit dosage forms of an epothilone derivative of 
fonmula I 




O OH O 



in which compound A represents O or NR^, wherein Rn is hydrogen or lower alkyI, R is 
hydrogen or lower alkyI, and Z is O or a bond, in free fomn or in the form of a 
phamnaceutically acceptable salt. 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 

(43) International Publication Date 
26 September 2002 (26.09.2002) 




PCT 



(10) International Publication Number 

wo 02/074042 A3 



(51) InterDational Patent Classification^: A61K 31/445, 

33/24, 33/06, 38/31, 31/427, A61P 1/12, 35/00 // (A61K 
31/427, 31:445, 33:06, 33:24, 38:31) 



[US/US]; 46 Lakeview Terrace, Watchung, NJ 07069 
(US). TUNLING CHEN, TianLing [US/US]; 38 Park 
Street, #18C, Florham Park, NJ 07932 (US). 



(21) International Application Number: PCT/EP02/02977 



(22) International Filing Date: 18 March 2002 (18.03,2002) 



(25) Filing Language: 

(26) Publication Language: 



English 
English 



(30) Priority Data: 

60/277,153 
60/277,207 



19 March 2001 (19,03.2001) US 

20 March 200 1 (20,03.2001) US 



(71) Applicant (for all designated States except AT, US): NO- 
VARTIS AG [CH/CH]; Uchtstrasse 35, CH-4056 Basel 
(CH). 



(74) Agent: BECKER, Konrad; Novartis AG, Corporate 
Intellectual Property, Patent & Trademark Department, 
CH-4002 Basel (CH). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ. BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, 
HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, 
LT, LU, LV, MA, MD, MK, MN, MX, NO, NZ, OM, PH, 
PL, PT, RO, RU, SE, SG, SI, SK, TJ, TM, TN, TR, TT, UA, 
US, UZ, VN, YU, ZA, ZW. 

(84) Designated States (regional): Eurasian patent (AM, AZ, 
BY, KG, KZ, MD, RU, TJ, TM), European patent (AT, BE, 
CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, FT, LU, MC, 
NL. PT, SE, TR). 



(71) Applicmt (for AT only): NOVARTIS-ERFINDUNGEN 
VERWALTUNGSGESELLSCHAFT M.B.H. [AT/AT]; 
Brunner Strasse 59, A-1230 Vienna (AT). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): ROTHERMEL, 
John, David [US/US]; 46 School House Road, Randolph, 
NJ 07869 (US). SCHRAN, Horst, F. [US/US]; 17 Junard 
Drive, Morristown, NJ 07960 (US), GREELEY, Diane 



Published: 

— with international search report 

(88) Date of publication of the international search report: 

27 Febmaiy 2003 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



<S (54) Title: COMBINATIONS COMPRISING AN ANTIDIARRHEAL AGENT AND AN EPOTHILONE OR AN EPOTHILONE 
O DERIVATIVE 



^ (57) Abstract: Epothilone derivatives are co-administered with an antidiarrheal agent, e.g,, a DPP-IV inhibitor, in the treatment of 



a proliferative disease. 



INTERNATIONAL SEARCH REPORT 



lnt«ma ullcatlon No 

PCT/EP 02/02977 



A. CLASSIFICATION OF SUBJECT MATTER , , , , 

IPC 7 A61K31/445 A61K33/24 A61K33/06 A61K38/31 A61K31/427 

A61P1/12 A61P35/00 //(A61K31/427, 31:445, 33:06, 33:24, 38:31) 

According to International Patent Classification (IPC) or to both national dassHicallon and IPC 



B. FIELDS SEARCHED 



Minimum docun^ntalion searched (classification system tollowed by dassiflcation symbols) 

IPC 7 A51K 



Documentation searctied other than minimum documentation to the extent that such documents ate included In the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 

EPO-Internal , WPI Data, PAJ, MEDLINE, BIOSIS, EMBASE, PASCAL, CHEM ABS Data 



C. DOCUMENTS CONSIOEREO TO BE RELEVANT 



Category* 


CilaiKH) tiif^Ktunkrfil wdh mdicalion, where appropriate, of the relevant passages 


Relevant to daim No. 


P,X 


wo 01 92255 A (KOSAN BIOSCIENCES INC 


1-12 


;ASHLEY GARY (US); FARDIS MARIA (US); 






SANTI) 6 December 2001 (2001-12-06) 






page 2. line 10 -page 3, line 9 






page 40, line 19 - line 30 




P,A 


ALTAHA RAMIN ET AL: "Epothllones: A Novel 


1-12 




Class of Non-taxane 






Microtubule-stablllzing Agents." 






CURRENT PHARMACEUTICAL DESIGN. NETHERLANDS 






2002, 






vol. 8. no. 19, 2002, pages 1707-1712, 






XPOOl 119806 






ISSN: 1381-6128 






Section "Clinical Experience", Pages 






1709-1710 





□ 



Further documents are listed in the continuation of box C. 



ID 



Patent famOy members are listed in annex. 



* Special categories of died documents : 

*A* document defining the general slate of the art which Is not 

considered to l)e ot particular relevar>ce 
'E* earlier document but published on or after the international 

filing date 

V document which nnay throw doubts on priottty claIm(s)or 
which te cited to establish the publication date ol another 
dtaibn or other special reason (as specified) 

*0* document referrtng to an oral disdosure. use. exhIbOion or 
other nr^ans 

*P* document published prior 10 the international filing date bul 
later than the prtortty date claimed 



T later document published after the international filing date 
or priority date and not In conflict with (he applicallor) but 
died to understand the prindple or theory underlying the 
Invention 

'X* document of parllcular relevance; I he claimed Invention 
cannot be considered novel or cannot be considered to 
Involve an Inventive step when the document is taken alone 

'Y* document or particular relevance: the claimed Invention 
canrxd be considered to involve an inventive step when the 
document b combined with one or mors other such docu- 
ments, such combination being obvious to a parson sldlied 
In the art. 

*&' document member of tha same patent family 



Date of the actual compieilon or the International search 

25 November 2002 


Data or nnailing ot the tniemaiional search report 

05/12/2002 


Name and mailing address of the ISA 

European Patent Office, P. 8. 5818 Patentlaan 2 
NL-2260HV Rltswtjk 
Tel (+31-70) 340-2040, Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3016 


Authorized officer 

villa Riva, A 



Form PCT/ISA/210 (second shoot) (July 1992) 



Inte 



rtf/EP 02/02977 



a! application No. 



INTERNATIONAL SEARCH REPORT 



Box I Observati ns where certain claima were f und unsearchable (Continuation f item 1 of first sheet) 



This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons; 



Although claims 5.6 are directed to a method of treatment of the human/animal 
body, the search has been carried out and based on the alleged effects of the 
compound/composition. 



2. Claims Nos.: 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful international Searcti can be carried out, specifically: 



3. Claims Nos.: 

because they are dependent claims and are not drafted In accordance with the second and third sentences of Rule 6,4 (a). 



Box II Observations where unity of Invention Is lacking (Continuation of item 2 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 



1. I I As all required additional search fees were timely paid by the applicant this Interr^tional Search Report covers all 
' — ' searchable claims. 



2. I As all searchable daims could be searched without effort justifying an addltfonat fee. this Authority did not invite payment 
of any additional fee. 



3. I I As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
1 — ' covers only those claims for which fees were paid, specifically claims Nos.: 



4. No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is 
restricted to the invention first ment)oned in the claims; it is covered by claims Nos.: 






Remark on Protest 





No protest accompanied the payment of additional search fees. 



Form PCT/lSA/210 (continuation of first sheet (l)) (July 1998) 



INTERNATIONAL SEARCH REPORT 



Internal Itcation No 

PCT/EP 02/02977 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Pubiicallon 
date 



WO 0192255 



06-12-2001 



AU 
WO 
US 



6658301 A 
0192255 A2 
2002045609 Al 



11-12-2001 
06-12-2001 
18-04-2002 



Foim PCT/I3A/%10 (paterrl lamlly airex) <JuV 1992) 



